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Lang ley has over 2 9  years
experience in fundamental
laser research,  concept
demonstrat ions,  instrument
( desig n,  build  and testing )
of LIDAR instruments for
g round ,  airborne and space.

Airborne Ozone Instrument,  1 9 8 0
2  m icron laser development for

w inds

Background

Lidar Atmospheric
Sensing  Experiment
( LASE) ,  1 9 9 4

Lidar In-space Technolog y
Experiment ( LITE) ,  1 9 9 4

CALIPSO 1 9 9 4

W ind Lidar Concept



• Studies, Modeling, Optical
Characterization

• Laser mission concept studies
• Quantum Mechanical Modeling
• 0.3–15 micron spectroscopy
• Laser material characterization

• Laser & Receiver Component
Technologies

• Laser diode characterization
• High power 2-micron lasers and high
efficiency detectors

• Direct and Coherent LIDAR receivers

• LIDAR Instrument and
   Application Development

• Techniques for monitoring global winds
on Earth and Mars

• CO2, Ozone and water vapor DIAL
• Ranging, velocity, Hazard avoidance

Laser Technology Development Overview



Laser Technology Earth Science
Decadal Survey Alignment

Source:  Earth Science and Applications from  Space: National Im peratives for the Next Decade and Beyond ,  National Research Council,  2 0 0 7



Current Technology Projects

Objective: Develop and
validate a 2-micron
DIAL instrument for
CO2 field studies and
technology validation as
an interim step towards
the development of a
space-based system

Objective: (1) Advance key
technologies to enable space-
based ozone LIDAR
development.  (2) Develop
compact UAV-based Ozone
LIDAR for new global Ozone and
aerosol investigation.
(3) Demonstrate high-altitude
Ozone LIDAR using airborne
(290 & 300 nm) Ozone LIDAR
wavelengths

Objective: (1) Advancement
of 2-micron laser technology
towards a packaged,
ruggedized system with a
direct path to aircraft and
space-flight systems.
(2) Packaging and hardening
of technologies.
(3) Advance the technology
readiness of 2-micron laser
components to address the
future development of Global
Tropospheric Wind Missions

Objective: Develop
transmitter and receiver
technologies suitable for a
combined High Spectral
Resolution Lidar (HSRL)
and Differential Absorption
Lidar (DIAL) instrument to
measure tropospheric
aerosols and ozone.



ALHAT -- Autonomous precision Landing and
Hazard detection and Avoidance Technology



LRRP Diode Laser Pump Array Characterization

• Developed sophist icated Laser Diode Array
( LDA)  Characterizat ion Facility

• Developed 1 6 -station LDA Lifet im e Test Facility

• Im proved LDA heat removal w ith novel d iamond
substrate

• Beg an development of lifet im e theory

• Assisted ICESAT &  CALIPSO f lig ht m issions



Cost effective design tool:
 

Predicts new laser materials:

Predicts essential spectroscopic parameters:

• Uses quantum mechanics
• Models the physics from lattice structure

• Winds - Tm:Ho:LuAG, Tm:Ho:LuLF
• Water Vapor - Nd:YGAG, GYAG, YSAG

• Energy levels (laser wavelengths)
• Lifetimes (laser storage efficiency)
• Energy transfer rates (laser modeling)

Quantum Mechanical Modeling



Contacts

Partnership:
Wallace Harrison
Science Directorate (SD)
fenton.w.harrison@nasa.g
ov (757) 864-6680

If you have further questions today, please
see a Partnership Consultant

(look for a Bright Yellow badge)
or visit the booth on

How To Work With Langley

Technical:
Keith Murray
SD Technical Dev. Manager
keith.e.murray@nasa.gov
(757) 864-1614


